Chemistry Technology Center. All acetylated sugars were prepared as 10 mM stock solutions in ethanol. The purity of acetylated sugars was assessed by HPLC analysis. All were greater than 95% pure.
Synthesis of acetylated sugar analogs
Scheme S1. Synthesis of Ac 4 ManNAc. i) Ac 2 O, pyridine. 
Synthesis of Ac 4 ManNAc (1)
Ac 4 ManNAc was synthesized as previously reported. 1 Briefly, to a solution of N-acetylmannosamine (301.7 mg, 1.36 mmol) in pyridine (16.4 mL, 204 mmol), acetic anhydride (4.72 mL, 54 mmol) was added and stirred overnight on ice. The reaction mixture was diluted by EtOAc and washed successively by 1.0 M HCl, saturated sodium bicarbonate, and brine. The organic layer was dried over magnesium sulfate and evaporated in vacuo. The residue was purified by flash chromatography (hexanes / ethyl acetate gradient = 5/1, 3/1, 1/1) to afford Ac 4 ManNAc (282 mg, 53% yield, mixture of anomers). 1 H NMR (500 MHz, CDCl 3 ): δ 1.65 (3H, s), 2.02 (3H, s), 2.07 (3H, s), 2.11 (3H, s), 2.18 (3H, s), 4.10 (1H, dd, J = 2.3, 12.5 Hz), 4.28 (1H, t, J = 3.7 Hz), 4.78 (1H, ddd, J = 1.6, 3.9, 9.1 Hz), 5.06 (1H, d, 4.0), 5.13 (1H, t, J = 9.8 Hz), 5.33 (1H, d, J = 4.5 Hz), 5.79 (1H, d, J = 9.0 Hz), 5.86 (1H, d, J = 1.6 Hz). 13 
Synthesis of Ac 4 ManNDAz (2)
ManNDAz was synthesized as previously reported.
2 Briefly, to a solution of 4,4-azo-pentanoic acid 3 (128 mg, 1.00 mmol), D-(+)-mannosamine hydrochloride (216 mg, 1.00 mmol) and triethylamine (278 µL, 2.00 mmol) in MeOH (10 mL), 1-ethyl-3-(3-dimethyllaminopropyl)carbodiimide hydrochloride (383 mg, 2.00 mmol) and 1-hydroxybenzotriazole hydrate (135 mg, 1.00 mmol) were added. The reaction mixture was stirred on ice for 10 minutes, followed by stirring at room temperature overnight. The resulting mixture was concentrated in vacuo, partially purified by flash chromatography (CH 2 Cl 2 / MeOH gradient = 1/0, 10/1, 4/1), and used directly to synthesize the acetylated product, Ac 4 ManNDAz. The acetylation of ManNDAz was performed by the same procedure described in the synthesis of Ac 4 ManNAc to afford Ac 4 ManNDAz (84 mg, 28% yield over two steps, mixture of anomers). 1 
Synthesis of Ac 4 GlcNDAz (3)
GlcNDAz was synthesized as previously reported. 2 Briefly, to a solution of 4,4-azo pentanoic acid 3 (420 mg, 3.27 mmol), D-(+)-glucosamine hydrochloride (640 mg, 2.89 mol) and triethyamine (1.25 mL. 4.50 mmol) in MeOH (20 mL), 1-ethyl-3-(3-dimethyllaminopropyl)carbodiimide hydrochloride (1.09 g, 5.7 mol) and 1-hydroxybenzotriazole hydrate (440 mg, 3.3 mmol) were added. The reaction mixture was stirred on ice for 10 minutes, followed by stirring at room temperature overnight. Solvent was removed in vacuo and the sample triturated with 100% ice cold EtOH followed by CH 2 Cl 2 and the resulting solid filtered. The solid was dried to obtain a white, crystalline solid and used directly to synthesize the acetylated product, Ac 4 GlcNDAz. The acetylation of GlcNDAz was performed by the same procedure described in the synthesis of Ac 4 ManNAc to afford Ac 4 GlcNDAz (150 mg, 40% yield over two steps, mixture of anomers). 
Purity of compounds assessed by HPLC
To confirm the purity of the acetylated sugars, samples were assessed by HPLC analysis using reverse phase HPLC. A GRACE analytical Vydac 218TP C18 5 µm column with 250 mm length and an internal diameter of 4.6 mm. Absorbance was monitored at 210 nm and the acetylated sugars were eluted with a gradient of 5% to 30% Buffer B (99.9% CH 3 CN, 0.1% TFA) at a flow rate of 1 mL per minute and Buffer A as 99.9% H 2 O, 0.1% TFA. A Symmetry C18 5 µm column with 150 mm length and an internal diameter of 4.6 mm was also used. 
Incorporation of sugar analogs into the gangliosides of cultured Jurkat cells Culturing Jurkat cells with sugar analogs
Jurkat cells were seeded at a density of 2.5 x 10 5 cells/mL in 15 cm tissue culture plates in 60 mL of media. Prior to the addition of cells to a tissue culture plate, acetylated sugar in ethanol or ethanol only was added and the solvent was evaporated at ambient temperature and pressure. For each condition, 2 or 3 plates of cells were used. After 72 hours at 37 °C and 5% CO 2 , cells were counted and centrifuged at 220g for 5 min in 50 mL conical tubes. To ensure consistent results among all samples, equal numbers of cells were collected for every sample; the total number of cells collected for an experiment ranged between 1.5-2.0 x 10 8 cells. Cell pellets were stored at -80 o C overnight before proceeding to ganglioside extraction.
Extraction of gangliosides -Total Lipid Extraction
Cell pellets were thawed to room temperature, resuspended with 300 µL of ice cold ddH 2 O (W), and dounced 50 times with a Kontes tissue grinder, tube size 20. With a glass Pasteur pipette and a 2 mL rubber bulb, the cell lysate suspension was transferred to a 4 mL glass vial containing 800 µL of methanol (M), already stirring. 400 µL of chloroform (C) was added to the vial and the mixture was stirred thoroughly for 2 hours at room temperature. Samples were covered in foil to prevent exposure to light. After stirring, the mixture was transferred by Pasteur pipette into a 13 x 100 mm glass culture tube and centrifuged at 2800g for 10 min at 30 o C. The supernatant (containing the total lipid extract) was transferred by Pasteur pipette into a new 4 mL glass vial and evaporated to dryness under N 2 .
Extraction of gangliosides -Phospholipid Extraction
The dried total lipid extract was resuspended with 800 µL butanol and 1200 µL diisopropyl ether and sonicated in a water bath for 10 minutes. The resuspended lipids were then transferred into a 13 x 100 mm glass culture tube using a glass Pasteur pipette. To extract undesired phospholipids from the mixture, 1 mL of 50 mM NaCl was added to the tube and mixed vigorously by pipetting up and down repeatedly with a glass Pasteur pipette. The mixture was then centrifuged at 2800g for 10 min at 30 o C to separate the two phases. Using a Pasteur pipette, the organic phase (top layer) was carefully removed. The aqueous mixture was then extracted two more times using the same ratio of butanol and diisopropyl ether.
Extraction of gangliosides -SepPak purification
After the final extraction, the remaining lipid mixture was loaded onto a SepPak tC18 column, 0.3g size. The column was first pre-treated with three 2 mL washes of C/M/W (2:43:55) followed by two 2 mL washes of C/M (1:1) and ending with three more 2 mL washes of C/M/W (2:43:55). After loading the sample, the column was washed three times with 2 mL of C/M/W (2:43:55) followed by three 2 mL washes of C/M (1:1) to desalt the sample and remove unwanted contaminants. Elution of gangliosides was achieved using 2 mL 100% methanol. Ganglioside extracts were transferred to a new 4 mL glass vial and evaporated to dryness under N 2 .
HPTLC Analysis of Extracted Gangliosides
Extracted ganglioside samples were redissolved with 30 µL C/M/W (2:1:0.1) and resolved on HPTLC plates. Ganglioside standards were loaded onto the plate to provide mass references. Gangliosides were separated with chloroform:methanol:0.2% CaCl 2(aq) (80:45:10) as the running buffer. HPTLC plates were first pre-run before loading samples containing 10 µL of ganglioside extract. After thoroughly drying the plate in a fume hood, gangliosides were detected by resorcinol staining (0.2% resorcinol, 0.04% CuSO 4 in hydrochloric acid:water [4:1]). Plates were imaged using an Alpha Innotech FluorChem HD2 and images were processed using Adobe Photoshop.
To specifically detect GM1, extracted gangliosides were separated by HPTLC as described above. The plate was fully dried under 40 mbar vacuum in a dessicator for 45 minutes. The plate was then treated with 0.5% polyisobutylmethacrylate in hexanes (diluted from a 2.0% stock solution prepared in cholorform) for 2 minutes by immersion in the solution. The plate was dried thoroughly with a stream of air, followed by immersion in 1.0% BSA/PBS for 30 minutes at room temperature. The plate was incubated with cholera toxin subunit B-Alexa Fluor 488 conjugate solution (1:20,000 dilution, in PBS) for 50 minutes at room temperature, followed by several brief washes with PBS. After fully drying the plate using a stream of air, the plate was imaged by Typhoon using the 488 nm excitation laser and 520 nm emission filter and images were processed using Adobe Photoshop.
Mass Spectrometry Analysis of Extracted Gangliosides
MALDI-TOF-MS analysis of dried ganglioside extracts was performed by the Complex Carbohydrate Research Center at the University of Georgia. Samples were crystallized onto a MALDI plate with trihydroxyacetophenone monohydrate (THAP) as a matrix. Analysis of gangliosides was performed in the negative ion mode using a Bruker microflex instrument. GD1a-NeuAc/NeuAc d18:1/26:0 Table S1 . Table of identified peaks from MALDI-TOF-MS analysis of untreated Jurkat cells (Fig. S4) . The major peaks are listed with their observed mass (m/z), identity, and ceramide backbone composition (LCB = long chain base, FA = fatty acid). NeuAc (N-acetylneuraminic acid) is the naturally occurring form of sialic acid found in Jurkat cells. Figure S5 . MALDI-TOF-MS analysis of gangliosides extracted from Ac 4 ManNDAz-treated Jurkat cells reveals the production of several different species of SiaDAz-containing gangliosides. Individual species are highlighted by color-coding with molecular weights indicated. In some cases, the masses correspond to SiaDAz-containing gangliosides that have lost N 2 . We believe these species result from diazirine decomposition upon ionization.
Protease Inhibitor Cocktail Tablet, EDTA-free) at 4 °C for 60 minutes. Cell debris was removed by pelleting at 17,000g for 10 minutes and the supernatant was analyzed by immunoblot analysis. Cell lysates were mixed in a 1:1 ratio with 2X SDS loading dye containing DTT (100 mM final concentration). Samples were boiled at 90 °C for 5 minutes prior to loading. Cell lysates were resolved on BioRad 12% Tris HCl gels and transferred to polyvinylidene fluoride (PVDF) membranes overnight at 4 ºC. The PVDF membranes were pre-hydrated in methanol and probed twice, first for the presence of CTxB or GM1 and second for β-actin.
One membrane was probed for the presence of CTxB. The PVDF was blocked with 5% milk in Tris buffered saline Tween-20 (TBST, 10 mM Tris base, 150 mM NaCl, 0.1% v/v Tween 20, pH 8.0) for 1 hr followed by incubation with a rabbit anti-CTxB antibody (1:10,000 dilution) for 1 hr at room temperature (RT) in 5% milk in TBST. The membrane was then washed three times with TBST followed by incubation with goat-anti-rabbit-HRP conjugate (1:5000 dilution) for 1 hr at RT. The membrane was then washed three times with TBST followed by incubation with SuperSignal West Pico Substrate from Thermo Scientific and exposure to film.
A second membrane was probed for the presence of GM1 using an HRP-conjugated CTxB. The membrane was blocked with 5% milk in TBST followed by incubation with CTxB-HRP (1:10,000 dilution) in 5% milk in TBST for 5 hr at RT. This was followed by three washes in TBST. The membrane was then washed three times with TBST followed by incubation with SuperSignal West Pico Substrate from Thermo Scientific and exposure to film.
All membranes were subsequently probed with a β-actin antibody to confirm that equal amounts of samples were loaded in each lane. The membrane was first stripped with a mild stripping buffer for 1 hr at 37 °C, then washed twice with TBST. The PVDF was blocked with 5% milk in TBST for 1 hr followed by incubation with a rabbit anti-β-actin antibody (1:10,000 dilution) overnight at 4 °C in 5% milk in TBST. The membrane was then washed three times with TBST followed by incubation with goat anti-rabbit-HRP conjugate (1:5000 dilution) for 1 hr at RT. The membrane was then washed three times with TBST followed by incubation with SuperSignal West Pico Substrate from Thermo Scientific and exposure to film. and (f) demonstrate that the addition of a glycosphingolipid biosynthesis inhibitor, Nbutyldeoxygalactonojirimycin (NB-DGJ), decreases the amount of GM1 generated by the cell. (e) demonstrates that no photocrosslinked complex is observed if cells are not UV-irradiated regardless of whether NB-DGJ is added.
